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Simulation is the act of reproducing the behavior of a system using a model that describes the operations of the system. Once the 
model has been developed, the analyst can manipulate certain variables to measure the eflects of changes on the operating 
characteristm of interest. This project will presents a simulation model of the out-patient flow in Jitra Health Center during one 
week’s observation. Focuses of this project are to determine the bottlenecks fctr outpatient at the center, and the eflect of number of 
doctors and patient s am.valpattem on the waiting time. 
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1 .O Introduction 
The health care industry is under increased pressure from not only national political forces, but 
also from the competitive marketplace, to manage patient services more efficiently. The impact of 
restructuring the delivery of health care will cause significant changes in the entire health care system, 
resulting in a shift of overall hospital management philosophy.. Traditionally, the objective of hospitals has 
been to stress high occupancy, growth in admissions and increased cases load. The most critical challenge 
for hospitals will be to provide quality health care in the most efficient and cost-effective manner possible. 
This includes getting the patient well and out of the hospital quickly. The viability of hospitals will depend 
on their success in responding to changing payer demands. 
As a result of rapid growth of the economy and the availability of education for all in Malaysia, 
Malaysian have started to demand more efficient health care at a reasonable cost, and with better quality 
of service. 
There are many indicators of quality assurance. In the out-patient department, the main indicator 
of quality assurance for patients is ‘waiting’ itself; patients should be attended to within an acceptable time 
(Huarng and Lee, 1996). Evans and Wakeford (1 964), report that the main criticism of outpatient services 
in National Health Service (NHS) of UK was the lengthy waiting time. Waiting time is one consistent 
feature of dissatisfaction which has been expressed with the out-patient service (Mike Hart, 1996). 
The using of simulation in healthcare industry is noit a new story. Simulation allows significant 
exploration of multiple options, without spending enormous amounts of money on staff, training, 
equipment, and most importantly, without risking possible degrading in the level of healthcare (Barnes et. 
al, 1997). It has been utilized by many researchers to investigate various outpatient services. For example, 
Huarng and Lee (1996) use simulation model to reduce queue length and average waiting time, while 
Goitein (1 990) use simulation to make medical scheduling. 
This study presented the simulation model of tlhe general outpatient flow at Outpatient 
Department (OPD) in Jitra Health Center. The total staff in OPD is 20, 3 doctors, 2 medical assistants, 2 
staff nurses, 5 nurse aid, 2 pharmacist assistants, 6 staffs responsible at the registration counter. There are 
three sections in the OPD; registration, treatment and pharmacy. 
The most serious problem at the department is overcrowding early in the morning. At the clinic’s 
opening time (0800) there were about 50 people in the queue. The impact of this situation will decrease 
the efficiency and effectiveness of the OPD, where patient need to spend more time to receive the 
treatment. 
This paper describes the simulation project of outpatient flow analysis and alternative 
approaches. 
2.0 Data collected and analysis 
The simulation software ARENA was used for this project. The OPD was considered as locations 
and patients were defined as entities. The flow of patients in the medical center is as followed. A patient 
first will take his arrival number, and then leave it with their IC at the registration counter. The staffs in 
the counter will search for the patient’s treatment history document based on their IC number. During this 
process, the patient needs to wait until their name being called. Patients will make payment in the counter 






